The abuse of illegal substances by youths in Taiwan has become a major public health issue. This study explores the outcomes (relapse rate and academic or social status) of a family-oriented therapy program conducted for substance-using youths who were referred by a judge to participate in it. Methods: The present study includes 121 participants categorized into three groups: 36 youths underwent a weekly ten-session outpatient motivational enhancement psychotherapy (MEP) group program; 41 youths participated in a program that combined the aforementioned MEP program with an additional weekly ten-session parenting skill training (PST) program for their guardians (MEP + PST group); and 44 adolescents who received standard supervision by the court served as the control group. All participants were followed-up for a maximum of 2 years. Results: Of the 121 participants (mean age: 16.1±1.1 years), 33.1% relapsed into substance use during the follow-up period. The probability of relapse did not differ significantly between the MEP group (36.1%) and the control group (40.9%), but the youths in the MEP + PST group (22.0%) were at a lower risk of relapse than the control group participants (adjusted hazard ratio =0.48, 95% confidence interval [CI] =0.21-1.09). By the end of the study follow-up period, participants in both the MEP group and the MEP + PST group were more likely to be attending school (MEP group: adjusted odds ratio [aOR] =6.61, 95% CI =1. 60-27.35; MEP + PST group: aOR =8.57, 95% CI =1.94-37.82) or employed (MEP group: aOR =7.75, 95% CI =1.95-30.75; MEP + PST group: aOR =7.27, 95% CI =1. 76-29.97), when compared to the control group. Conclusion: This study revealed that a family-oriented treatment approach may be a more effective option for preventing youths' relapsing into substance abuse. In comparison to individuals who received standard supervision by the court, those who received MEP experienced a better school attendance or social outcome over the follow-up period.
Introduction
High rates of youths abusing substances have become a serious public health issue throughout the world. 1, 2 In the US alone, up to 75.6% of youths under the age of 18 have admitted to using an addictive substance (such as cigarettes, alcohol, marijuana, and/or cocaine) at least once. 3, 4 Substance abuse among Taiwan's adolescents has also increased recently, 5 with ketamine, ecstasy, and methamphetamine being the most popular illicit drugs among Taiwan's substance-abusing youth. [6] [7] [8] Substance abuse can result in severe and harmful complications in youths throughout their entire life, including physical illnesses, cognitive deficits, and impairments related to academic or occupational function, making them a social burden and even causing death. 9 Wang et al Therefore, helping substance-abusing youths, as well as their families, is critical in order to prevent, detect, and treat such abuse. Complex interplay of psychosocial context is involved in the underlying mechanism of substance use among adolescents, thus, varieties of psychosocial intervention continue to be the most common form of treatment. 11, 12 Several treatment options (eg, multidimensional family therapy, motivational enhancement therapy, and cognitive behavior therapy) appear to be well-established methods for intervening in substance abuse. 13, 14 Of these, motivational enhancement psychotherapy (MEP) is a widely used therapeutic approach for drug-addicted youths. 15 MEP provides a nonconfrontational environment that can help youths discover the various aspects of their drug use patterns, as well as an atmosphere that actively encourages them to engage in treatment to ultimately end the substance abuse. 16 Furthermore, a parent is one of the most powerful formative influences of adolescents and a role model with regards to attitudes about health, behavioral norms, and social boundaries. 17 Adolescents raised in a family in which their caregivers had poor parenting skills may be at a higher risk for substance abuse and subsequent relapses. [18] [19] [20] To further improve family function, a successful therapy program for substance-abusing youths should also include a parenting skill training (PST) program for such youths' caregivers. 21, 22 Previous studies have shown that group work based on the MEP or PST principle is a viable method for treating these young patients. 23, 24 According to the Narcotics Hazard Prevention Act and Juvenile Accident Act in Taiwan, illegal substance use by youths is generally categorized as juvenile delinquency. Adolescents caught using illicit drugs can be sentenced to probation, receive reformatory education, or undergo detoxification. 25 However, a regular method of psychosocial intervention for substance-abusing adolescents has yet to be standardized in Taiwan. Therefore, in 2011, Taiwan's Kaohsiung Juvenile and Family Court and Kaohsiung Chang Gung Memorial Hospital joined forces to develop a group treatment program for substance-abusing juveniles based on the MEP principle. The judges sentenced underage individuals who had been arrested for substance use to participate in a hospital-run treatment program. In 2013, the treatment program was revised and became a combination of an MEP program for substance-using adolescents and a PST program for their caregivers. The treatment had the following goals for its participants: prevention of substance abuse relapse, improvement of their family function, and further assistance for better academic and/or social results.
The current study aims to explore the outcomes (relapse rate and academic or social standing) of the substance-using youths after they complete the aforementioned treatment program. We propose that youths participating in a familyoriented treatment program (that combines MEP and PST) achieve improved outcomes when compared to both those undergoing MEP alone and those without any specific intervention.
Methods

study participants
This study was approved by the Institutional Review Board at Chang Gung Memorial Hospital. Participants' information were provided by the Taiwan's Kaohsiung Juvenile and Family Court. Patient records/information was anonymized and de-identified prior to analysis, and the need for written informed consent was waived by the Institutional Review Board. This research is classified as a prospective, nonrandomized, open-label study that was performed to assess the effects of MEP and PST in the treatment of substance-using adolescents. The inclusion criteria for participants of this study were: 1) adolescents with substance use; 2) age ranging from 13 to 18 years; and 3) being eligible for the treatment program assigned by the Taiwan's Kaohsiung Juvenile and Family Court. The participants were categorized into three different groups based on their intervention method.
The MEP group (n=36) consisted of youths who were recruited between July 2011 and December 2012 to participate in the MEP program. They were referred from Taiwan's Kaohsiung Juvenile and Family Court and were sentenced to participate in a weekly ten-session outpatient treatment program based on the motivation enhancement principle at Kaohsiung Chang Gung Memorial Hospital.
The MEP + PST group (n=41) consisted of youths who were recruited between January 2013 and August 2014 to participate in a treatment program that fused MEP and PST approaches. The youths in the MEP + PST group participated in a weekly ten-session outpatient MEP program, just like the MEP group. However, in addition to this, these youths' caregivers were referred to simultaneously take part in a weekly ten-session outpatient PST program at Kaohsiung Chang Gung Memorial Hospital.
The control group (n=44) consisted of the adolescents who were not referred to or who refused to participate in either the MEP or MEP + PST program, or whose caregivers could not attend the PST program. They were recruited between July 2011 and August 2014 and received only standard supervision by the protection officers in Taiwan's Kaohsiung Juvenile and Family Court. The protection officers provided the adolescents with moral education, as well as counseling in their work or studies. 
701
Family-oriented therapy for substance-using youths
MeP program for adolescents
The participating youths had to attend one session a week for 10 weeks of a group program for relapse prevention based on motivational enhancement ideas and led by two experienced psychologists from the hospital. Each session had approximately eight participants and lasted for 120 minutes with a 10-minute break. The goal of the sessions was to arouse the youths' motivation for change by discovering both their reasons for using and reasons for abstaining. The session's principal method was feedback, using reflection and questions to prompt self-motivational statements. The MEP program aimed at identifying the conditions in which youths found themselves at a higher risk for substance abuse, as well as improving their motivation for abstaining from use and devising management strategies to prevent relapse. 26 
PsT program for caregivers
The PST program for the youths' caregivers also consisted of ten weekly, 120-minute sessions that were led by two senior consulting psychologists designated by the court. The said therapists assisted the caregivers in assessing their current relationship with their children, as well as their techniques with regard to influencing them. The therapists aided the participating caregivers to discover their negative family interaction patterns, in order to change them and, subsequently, their family's daily environment. Moreover, the therapists helped the caregivers improve their parenting of and communication with their teenaged children. The goal of this part of the program was to teach the caregivers of substanceusing youths more effective skills for handling problems related to their teenaged youths' substance abuse. 27, 28 study procedures and outcomes
The participating youths' sociodemographic characteristics (eg, categories of substances being used, history of previous convictions, family status, and academic or social status) were provided by the Taiwan Kaohsiung Juvenile and Family Court. Once the course of treatment was completed, all participants were submitted to the supervision and probation of the court, which included notifying the protection officers of their academic, social, or living status approximately once a month. In the follow-up period, the adolescents had to provide urine samples to be tested for the presence of substances at the discretion of the judges or protection officers. If the aforementioned urine test came back positive, the court would detain the adolescent, who would then be either sentenced to participate in reformatory education or incarcerated in the detoxification unit of the detention center.
The primary outcome of this study was concerned with substance use relapse during the follow-up period. Relapse was defined as a positive urine test for any substance within the follow-up period. The secondary outcome consisted of the academic or social status at the end of the period. The academic or social outcome was categorized as attending school, being employed, and being a dropout/unemployed. Participants' records/information of relapse and academic or social status during the follow-up was also provided by the Taiwan Kaohsiung Juvenile and Family Court. The participants' records were followed-up through to December 31, 2015 or for a maximum of 2 years.
statistical analysis
Data were analyzed in this study using the statistical software package Statistical Package for the Social Sciences, version 16.0 (SPSS Inc., Chicago, IL, USA). Variables are presented as either mean ± standard deviation or frequency. A chi-square (χ 2 ) test or analysis of variance was used to compare variables between groups. A two-tailed P-value ,0.05 was considered statistically significant.
Data analysis was based on the intention-to-treat principle. Every youth's index episode of substance use within the study period was used in the calculation of risk over time. Regarding survival analysis, the time function was calculated as the number of days from the index substance use to the end of the period for those youths who had no other instance of substance use to that point or otherwise until the date of relapse if it is prior to the end of the follow-up period. During the follow-up period, cumulative survival rates were expressed using Kaplan-Meier curves. Cox regression models and multivariate logistic regression models were developed to estimate the treatment effects on relapse in terms that control for sociodemographic variables. Both Cox regression models and logistic regression are widely used for analyzing the relationship between multiple risk factors and a time-related dichotomous event. 29 We entered all independent variables at the same time, and adjusted hazard ratios (aHRs) and adjusted odds ratios (aORs) were calculated with 95% confidence intervals (CIs).
As the academic or social outcomes were categorized into three groups (attending school, employed, and dropout/ unemployed), multinomial logistic regression was employed to examine the treatment's influence on academic or social outcomes, controlling for sociodemographic variables. The aOR with 95% CI was calculated for each group.
Results
The present study included 121 participants (mean age: 16.1±1.1 years). Ketamine was the most common substance 
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Wang et al abused by the participating youths, followed by methamphetamine. With regard to academic or social status at baseline, 32.2% were attending school, 39.7% were employed, and 28.1% had been suspended or had already dropped out from school. No significant differences were found in the sociodemographic characteristics among the three groups, that is, the MEP group, the MEP + PST group, and the control group, at baseline (Table 1) .
Of the 121 participating youths, 40 (33.1%) relapsed back into substance use in the follow-up period ( Table 2) , which consisted of 13 (36.1%) from the MEP group, nine (22.0%) from the MEP + PST group, and 18 (40.9%) from the control group. Figure 1 shows the Kaplan-Meier curves of relapse during the follow-up period categorized into treatment groups. The multivariate logistic regression model (Table 3) reveals that the probability of relapse in the MEP group resembled that of the control group (aOR =0.89, P=0.802). However, the probability of relapse in the MEP + PST group was marginally lower than that of the control group (aOR =0.37, P=0.052). The adjusted Cox proportional hazard model resulted in similar findings (Table 3 ). This model also showed that the probability of relapse did not differ significantly between 
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Family-oriented therapy for substance-using youths the MEP and control groups (aHR =0.82, P=0.600) and that the MEP + PST group had a marginally lower risk of relapse than the control group (aHR =0.48, P=0.077). No baseline sociodemographic characteristics were able to significantly predict the rates of relapse.
At the end of the follow-up period ( Table 2) , academic or social outcome differed significantly among the groups (χ 2 =18.79, P=0.001). Of the three groups, adolescents in the control group had the lowest rate of attending school (25%) or being employed (25%), while having the highest rate (50%) of having dropped out from school or being unemployed. Table 4 shows the OR of variables of academic or social outcomes using the multinomial logistic regression model. The MEP group (aOR =6.61, P=0.009) and MEP + PST group (aOR =8.57, P=0.005), as well as the youths who were attending school at the baseline (aOR =11.32, P=0.002) were more likely to be attending school at the end of the study period. Similarly, the MEP group (aOR =7.75, P=0.004), MEP + PST group (aOR =7.27, P=0.006), and youths who were already employed at the baseline (aOR =8.37, P=0.001) were significantly linked with employment at the end of the study.
Discussion
This study offers support for the long-term effectiveness of a family-oriented group treatment program for adolescents addicted to substance use and for their caregivers. Youths who participated in a treatment program that combined MEP and PST were found to have a lower relapse rate than those youths in the control group. In comparison with the control group, both the MEP + PST group and the MEP group had better academic or social outcomes by the end of the follow-up period.
substance use relapse
Of all the participants, 33.1% relapsed during the follow-up period. Substance use relapse was defined by a conviction due to a positive urine test result. We also reasonably assumed that a number of adolescents who had relapsed with a substance avoided detection from the urine tests carried out by the court. Therefore, the actual relapse rate of substance use may possibly be higher than the relapse rate detected in this study. This finding suggests that breaking the drug addiction cycle for substance-using adolescents remains a challenge. However, we found that a combined treatment program of MEP and PST would be advantageous in preventing relapse among adolescents using illegal substances. MEP's purpose is to encourage youths to stop using drugs. Involving youths' caregivers helps such treatment to be beneficial when also dealing with their family's function. The goal of the PST program is to teach youths' caregivers more effective skills for handling the problems related to their children's substance abuse. 17 Being the parent of an adolescent these days involves the immense challenge of not only promoting the adolescent's development of life skills, but also helping them to make smart choices, like saying no to drugs. 30 Effective parenting should consist of communication, consistency, and safety-based boundaries, as well as being aware of the adolescents' friends and activities. 31 The PST program empowers parents to deter and even detect their adolescents' substance use, as well as to facilitate their children to stop using illegal substances, start recovery, and sustain sobriety. 27 Previous randomized trials have shown that family-based therapy outperformed nonfamily treatment in improving delinquency and reducing alcohol and drug use among substance-using youths. 28, 32 The present study's finding is generally consistent with these results. We found that combining MEP and PST programs can enhance participants' family function and further prevent relapse of substance use, even more than the MEP program alone.
Although no significant differences were found in the baseline characteristics among the groups, a selection bias, derived from the nonrandomized and open-label procedure, most likely influenced the study results. For example, the majority of adolescents in the MEP + PST group participated in this program after their first offense (78%). In contrast, the control group had the highest proportion of adolescents with a record of a preexisting conviction (38.6%). This finding Neuropsychiatric Disease and Treatment 2016:12 submit your manuscript | www.dovepress.com
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Family-oriented therapy for substance-using youths suggests that the control group participants may have had a more severe drug addiction and, thus, less motivation to reform, and were less likely to be referred by the court judges to participate in the treatment program. Therefore, a randomized control study will be needed in the future to verify that the MEP + PST program actually has a long-term preventive influence on substance use relapse.
academic or social status
In comparison with the control group, both the MEP group and the MEP + PST group showed higher rates of attending school or being employed at the end of the study period. Adolescents with illicit drug use also often have psychiatric illnesses and serious behavioral problems. 33 Such adolescents have a high risk of dropping out of school, social maladjustment, and impairments in occupational function. 34, 35 The goal of MEP programs is to arouse the youths' motivation for change by discovering their reasons for using illegal substances, as well as their reasons for abstaining. 16 During the MEP process, the participating adolescents may also be encouraged to change their lifestyles, thus further contributing to the long-term benefits of their social-occupational functioning. 15 The findings of this study suggest that the MEP program not only improves youths' motivation to abstain from drug use, but also increases their likelihood to stay in school or look for/maintain their jobs.
We found that the baseline academic and social status also served as a preview for the corresponding status at this study's endpoint. The individuals attending school or holding a job already maintained that status through the end of the follow-up period. In contrast, those who had already dropped out of school or were unemployed at the beginning may have exhibited poor academic and social achievement, and it was likely that their dropout/unemployed status was maintained throughout the follow-up period.
limitations and strengths
This study has several limitations. First, this study had a small sample size, which reduces its ability to detect potential benefits of the treatment program, as well as limits its capability to definitively identify outcome-associated factors. As a result, some of the negative findings or marginal statistical values in this study may actually be the result of inadequate statistical power. Second, this study was conducted using nonrandomized and open-label methods, so the results could be unwittingly influenced by selection bias. In addition, there was no blinding of outcome assessment and data analysis; thus, the result was likely to be influenced by detection bias. Third, all the participants of the three different groups were not recruited during the same time frame. Compared to the participants in the MEP group, adolescents in the MEP + PST group were recruited later and, thus, may have a shorter follow-up period (,2 years). This factor may favorably influence the relapse rate results in the MEP + PST group. Finally, several additional factors that may have potentially influenced the severity of the drug addiction and the study's outcomes were not identified, such as peer relationships, 36 intelligence or academic performance, 37 and psychiatric comorbidities. 33 Therefore, whether these factors affected the results of this study is uncertain.
Despite its limitations, this study has some definite strengths. First, we maintain that we are the foremost in providing evidence with regard to the long-term outcomes of a combined treatment program for both substance-using youths and their caregivers. Second, compared to previous studies that used self-administered questionnaires to determine the major outcomes, 38 this study uses outcome measures that are generally objective and reliable.
Conclusion
This study shows that a family-oriented treatment program with MEP for substance-using youths and PST for their caregivers can be effective for the long-term prevention of relapses. Compared to adolescents who only received standard court supervision, those who received group psychotherapy based on the MEP principle had better school attendance or social outcomes over the course of follow-up. However, further research with larger sample sizes and a randomized control method are needed in the future to verify whether the types of treatment program for adolescents, in fact, influence their substance use relapses and academic or social outcomes.
